Topic: Cardiac rehabilitation Purpose: To evaluate the impact of different rehabilitation programs on neuropsychological status and the likelihood of developing early postoperative cognitive dysfunction (POCD), in coronary artery disease (CAD) patients undergoing on-pump coronary artery bypass grafting (CABG). Methods: 113 male patients with stable CAD who have undergone on-pump CABG were included in the study. Patients were randomly assigned to receive different in-hospital rehabilitation programs. Group 1 patients (n=38, the mean age 56.6 AE 5.5 years) underwent a two-phase cardiac rehabilitation program consisting of exercise training (phase 1, inpatient) and supervised cycling training (phase 2, inpatient). Group 2 patients (n=22, the mean age 55.2 AE 4.6 years) received exercise training in both phases, but without supervised cycling. Group 3 patients (n=53, the mean age 57.2 AE 6.2 years) underwent traditional phase 1 cardiac rehabilitation. Phase 2 included additional inpatient supervised cycling training beginning 14 days postoperatively and lasting for 3 weeks (5-6 trainings per week). Neuropsychological assessment was performed using the automated software complex «Status PF» at days 5-7 before CABG, at days 7-10 and 1 month after it. The following parameters were assessed: complex visual-motor reaction time (CVMR), functional mobility of nervous processes (FMNP), brain performance (BP); attention (Burdon's attention test); and short-term memory. The presence of POCD was estimated on the basis of criteria defined as a 20% decline on 20% of the tests. Results: All patients were comparable in clinical, neuropsychological indicators and demographic data as well as in intraoperative parameters and in the incidence of postoperative complications. One month after CABG, Group 1 patients showed faster reaction time while completing CVMR tests (p=0.04) and FMNP tests (p=0.04) compared to those in Group 3 patients. Patients in Group 1 spent less time completing FMNP tests, compared to patients in Group 3 (p=0.001) and Group 2 (p=0.04). Moreover, patients in Group 1 demonstrated lower rate of missed target signals while completing FMNP tests (p=0.04) and BP tests (p=0.002), compared to Group 3 patients. Group 1 patients processed more signs during the Bourdon's test (p=0.04) and had less mistakes (p=0.01) compared to Group 3 patients. One month after CABG, patients in Group 1 had significantly lower incidence of early POCD (21.1% of cases), compared to Group 2 (45.5% of cases, p =0.028) and Group 3 (52.8% of cases, p = 0.0017). Regression analysis suggested phase 2 physical training, being a part of the in-hospital rehabilitation program, to be a protective factor against the development of POCD 1 month after CABG (B = -2,848, Sig = 0,007). Conclusion: The 3-week supervised cycling training included in the in-hospital rehabilitation program effectively prevents the development of early POCD 1 month after CABG by improving neurodynamic performance and attention. Topic: Cardiac rehabilitation Purpose: To assess the impact of a home-based exercise program on psychological well-being, emotional status and quality of life of patients who have undergone coronary artery bypass grafting (CABG). Methods: 114 patients (the mean age 56.8 AE 5.5 years) with coronary artery disease (CAD) who have undergone CABG were included in the study. One month after CABG and physician-supervised outpatient program, patients were enrolled into three groups, comparable in demographic and clinical data: Group 1 patients (n = 36) underwent supervised cycling training (SCT), Group 2 (n = 36) received home-based walking training (HBWT), and Group 3 (n = 41) without any exercise training program (the comparison group). Supervised cycling and home-based walking training lasted for 3 months (3 trainings per week). Patients were examined 1 month, 4 months and one year after CABG. The Beck Depression Inventory was used to assess depression. The Spielberger-Hanin State-Trait Anxiety Inventory (STAI) was used to determine anxiety, and the SF-36 -to evaluate the quality of life (QoL) in all patients. The statistical analysis was conducted using the software Statistica 7.0. Results: According to the analysis of physical well-being and emotional status, depression significantly decreased in groups with SCT (from 9.3 AE 2.1 to 6.8 AE 1.8 scores, p = 0.01) and HBWT (from 10.0 AE 2.7 to 8.0 AE 1.6 scores, p =0.04). Moreover, this decline was more pronounced in the SCT group. There were no significant differences found in depression rate in the group of patients without exercise training (from 9.6 AE 2.4 to 8.8 AE 1.7 scores, p = 0.17). However, 4 months after CABG, this parameter was significantly lower in patients who had undergone supervised cycling training, than in patients without exercise trainings (6.8 AE ) were assessed during the hospitalization after MI. Left ventricular ejection fraction, Metabolic Equivalents (METs), number of diseased vessels and diabetes were retrieved from medical records. The main outcomes were hospitalization because of cardiac event (angina pectoris, arrhythmia, myocardial infarction, percutaneous coronary angioplasty, bypass surgery, survived cardiac arrest) and all-cause mortality during two years. Results: During two-year follow-up 19 patients died (14 because of cardiovascular causes) and 30 patients had (once or twice) new cardiac events. The level of depression (t=-3.22, p=0.002), vital exhaustion (t=-3.56, p=0,001) and sleep disturbances (t=-3.72, p<0,001) at baseline were higher in patients who had a new cardiac event or died during the two-year follow-up. Cox proportional hazards modelling showed that from the psychological and somatic factors only vital exhaustion (hazard ratio /HR/=2.76, 95% confidence interval / CI/=1.49-4.93) and Metabolic Equivalents (HR=0,72, 95% CI=0,60-0,86) were predictive of mortality and the occurrence of new cardiac event adjustment for demographic factors (sex, age, marital status). Kaplan-Meier analysis and log-rank test showed a significant effect of baseline vital exhaustion on mortality (log rank test=17.63, p<0.001). Conclusion: Psychological factors particularly vital exhaustion, play an important part in determining disease outcomes in patients with myocardial infarction. High level of vital exhaustion and low level of exercise capacity (METs) at baseline predicted progression of MI (relapses/mortality) during the two-year follow-up. Therefore, it is essential to evaluate the mental and physical status of patients admitted for cardiac rehabilitation and initiate adequate therapy. Abstracts S149
Topic: Cardiac rehabilitation Purpose: To assess the impact of a home-based exercise program on psychological well-being, emotional status and quality of life of patients who have undergone coronary artery bypass grafting (CABG). Methods: 114 patients (the mean age 56.8 AE 5.5 years) with coronary artery disease (CAD) who have undergone CABG were included in the study. One month after CABG and physician-supervised outpatient program, patients were enrolled into three groups, comparable in demographic and clinical data: Group 1 patients (n = 36) underwent supervised cycling training (SCT), Group 2 (n = 36) received home-based walking training (HBWT), and Group 3 (n = 41) without any exercise training program (the comparison group). Supervised cycling and home-based walking training lasted for 3 months (3 trainings per week). Patients were examined 1 month, 4 months and one year after CABG. The Beck Depression Inventory was used to assess depression. The Spielberger-Hanin State-Trait Anxiety Inventory (STAI) was used to determine anxiety, and the SF-36 -to evaluate the quality of life (QoL) in all patients. The statistical analysis was conducted using the software Statistica 7.0. Results: According to the analysis of physical well-being and emotional status, depression significantly decreased in groups with SCT (from 9.3 AE 2.1 to 6.8 AE 1.8 scores, p = 0.01) and HBWT (from 10.0 AE 2.7 to 8.0 AE 1.6 scores, p =0.04). Moreover, this decline was more pronounced in the SCT group. There were no significant differences found in depression rate in the group of patients without exercise training (from 9.6 AE 2.4 to 8.8 AE 1.7 scores, p = 0.17). However, 4 months after CABG, this parameter was significantly lower in patients who had undergone supervised cycling training, than in patients without exercise trainings (6.8 AE 1.8 vs. 8.8 AE 1.7 scores, p = 0.03). State anxiety significantly reduced in the SCT group 4 months after CABG (from 37.9 AE 2.7 to 35.0 AE 2.2 scores, p = 0.04). State anxiety tended to decrease in the HBWT group and the comparison group. The analysis of the patients' quality of life reported that physical and mental health significantly improved in all three groups 4 months after CABG. However, patients with supervised cycling training and home-based walking training had higher scores indicating better physical health, compared to the comparison group (75.4 AE 7.0 vs. 67.9 AE 6.3 scores, p =0.03, and 77.1 AE 7.2 vs. 67.9 AE 6.3 points, p = 0.03, respectively). Mental health was significantly better in the SCT group, compared to the comparison group (68.6 AE 6.7 vs. 62.5 AE 6.1 scores, p = 0.04). Conclusion: Home-based exercise trainings improve psychological well-being, emotional status and the quality of life of patients after CABG. However, this training program is less effective than supervised cycling training.
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Vital exhaustion predicts the progression of myocardial infarction, a 2-year followup study Topic: Cardiac rehabilitation Background:There is growing evidence that besides important behavioural and somatic factors psychological factors influence the development and prognosis of myocardial infarction (MI). Some researchers suggest that mortality and other long-term consequences of MI might be predicted by psychological conditions during hospitalization. Purpose: We proposed to examine psychological risk factors (depression, anxiety, vital exhaustion, sleep disturbances) and somatic factors (left ventricular ejection fraction, Metabolic Equivalents /METs/ achieved during exercise test, number of diseased vessels, diabetes) in patients who were admitted to phase II residential cardiac rehabilitation programme following an acute myocardial infarction. Our aims were to determine the impact of above mentioned psychological risk factors and somatic factors on the occurrence of new cardiac events and mortality after two years following MI. Methods: In patients (N=142, 99 men, mean age: 56.34+ 10.15 years) the level of depression (Beck Depression Inventory), anxiety (Spielberger State-Trate Anxiety Inventory), vital exhaustion (Maastricht Vital Exhaustion Questionnaire) and sleep disturbances (Athens Insomnia Scale) were assessed during the hospitalization after MI. Left ventricular ejection fraction, Metabolic Equivalents (METs), number of diseased vessels and diabetes were retrieved from medical records. The main outcomes were hospitalization because of cardiac event (angina pectoris, arrhythmia, myocardial infarction, percutaneous coronary angioplasty, bypass surgery, survived cardiac arrest) and all-cause mortality during two years. Results: During two-year follow-up 19 patients died (14 because of cardiovascular causes) and 30 patients had (once or twice) new cardiac events. The level of depression (t=-3.22, p=0.002), vital exhaustion (t=-3.56, p=0,001) and sleep disturbances (t=-3.72, p<0,001) at baseline were higher in patients who had a new cardiac event or died during the two-year follow-up. Cox proportional hazards modelling showed that from the psychological and somatic factors only vital exhaustion (hazard ratio /HR/=2.76, 95% confidence interval / CI/=1.49-4.93) and Metabolic Equivalents (HR=0,72, 95% CI=0,60-0,86) were predictive of mortality and the occurrence of new cardiac event adjustment for demographic factors (sex, age, marital status). Kaplan-Meier analysis and log-rank test showed a significant effect of baseline vital exhaustion on mortality (log rank test=17.63, p<0.001). Conclusion: Psychological factors particularly vital exhaustion, play an important part in determining disease outcomes in patients with myocardial infarction. High level of vital exhaustion and low level of exercise capacity (METs) at baseline predicted progression of MI (relapses/mortality) during the two-year follow-up. Therefore, it is essential to evaluate the mental and physical status of patients admitted for cardiac rehabilitation and initiate adequate therapy. Methods: we enrolled 27 patients, age 74 y, male/female 20/7, with recent cardiac surgery admitted to our Rehabilitative department. All subjects performed a six minute walking test with assessment of cardiopulmonary parameters at baseline and after 3 weeks. They were randomly divided into to groups: 1) combined training group CT (11 pts), performing one hour of AT and one hour of RMT daily; 2) AT group ( 16 pts) performing two hours of AT daily Results: At 3 weeks, distance walked at 6MWT increased significantly in both groups compared to baseline (CT=225AE48m p=0.0001; AT= 212AE61 m; p=0.0001) without intergroups differences. VO2, at steady state phase of 6MWT, increased significantly in both groups compared to baseline (CT=2.9AE0.3m p=0.0001; AT= 3.1AE0.6 ml/kg/min; p=0.0001) without intergroups differences. VE/VCO2 decreased significantly in the combined group(-4.3AE1.9; p=0.007) compared to baseline, while there was a mild no significant decrease in the AT group (p=0.13). There was a significant greater decrease of VE/VCO2 in favour of the CT group (intergroups difference 24.7%AE6.3; p=0.002). TAPSE increased in both groups compared to baseline; with a significant greater increase of TAPSE in the CT compared to AT (19.1%; p=0.009) Right ventricle A wave increased significantly in both group compared to baseline with a greater significant increase in the CT compared to AT (31.0%AE12; p=0.0005). The increase of TAPSE was significantly related to thwe decrease of VE/VCO2 (r= 0.39; p=0.002).
Conclusion:
The addiction of RMT to AT during an intensive phase of cardiac rehabilitation improved ventilatory response and right ventricular function leading to a more cost/effective exercise in post-cardiac surgery patients.
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Novel cardiac rehabilitation program modalities -high intensity interval training (HIIT) and circuit resistance training (CRT) -improve cardiorespiratory fitness with safety and compliance. Funding Acknowledgements: This research was supported by a grant from the British Heart Foundation Topic: Cardiac rehabilitation Purpose: To assess the extent by which programmes meet national minimum standards for the delivery of cardiac rehabilitation (CR) as part of the National Certification Programme for Cardiovascular Rehabilitation (NCP_CR). Methods: The analysis used UK National Audit of Cardiac Rehabilitation (NACR) data extracted and validated for the period 2013-14 set against six NCP_CR measures deemed as important for the delivery of high-quality CR programmes. The criteria included: offered to all priority groups, ! 69% core CR patients with recorded assessment before commencing CR programme (Ax1), ! 49% of core CR patients with recorded assessment after completing CR programme (Ax2), median waiting time from referral to start CR was within 40 days for MI/ PCI patients (TRS_CR/MIPCI) and within 54 days for CABG patients and median duration of CR programmes was 54 days. Each programme that achieved a single minimum standard was given a score of 1. The range of the scoring for meeting the minimum standards is between 1-6. The performance of CR programmes was categorised into three groups: high (score of 5-6), middle (score of 3-4) and low (scores of 1-2). Results: Data from 170 CR programmes revealed statistically significant differences among UK CR programmes. The principal findings were that 30.6% were assessed as high performance with 45.9% as mid-level performance programmes, 18.2% were in the lower-level and 5.3% failed to meet any of the minimum criteria. Ax1 was the largest percentage meeting field (72.4%) on the criteria while TRS_CR/MIPCI was the smallest percentage meeting field (49.4%). Ax1 is the highest minimum standard met among the low (51.6%), middle (71.8%), and high (98.1%) performance programmes. On the other hand, the lowest minimum category score was for the types of patient groups included (9.7%), TRS_CR/MIPCI (43.6%) and Ax2 (84.6%) standard among low, middle, and high-performance programmes respectively. Our analysis showed that a large proportion of the variance in the performance groups (38.44% and 19% respectively) was associated with the minimum standards for offering CR to priority groups, and with TRS_CR/MIPCI. Also, the analysis showed that within low-performance groups CR is being delivered later than recommended, not offered for the priority groups, not underpinned by pre and post assessment and short in duration. Conclusions: This study shows that high levels of performance are achievable in the era of modern cardiology and that many CR programmes are close to meeting high-performance standards. However, substantial variation, below the recommended minimum standards, exists throughout the UK. National certification should be seen as a positive step to ensure that patients, irrespective of where they live, are accessing quality services. Topic: Cardiac rehabilitation Background: Women remain underrepresented in terms of enrolment and completion of Cardiac Rehabilitation (CR). Post coronary artery bypass graft surgery (CABG) patients are one of the four major groups of patients who are referred to CR (MI, MI-PCI, PCI and CABG) in the UK. The association between gender and completion of a CR programme has to date been studied in a mixed population, however, this association in post CABG patients in the UK has not been widely investigated.
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Purpose: The aim of this study is therefore to evaluate the relationship between gender and completion of a CR programme in CABG patients in the UK. Method: Secondary analysis was conducted on the National Audit Cardiac Rehabilitation (NACR) data from 1 April 2013 to 31 March 2014. Patients were included in the analysis, if they were adult (>18years), had undergone CABG and had started CR. Binary logistic regression was used to investigate the association between gender and the likelihood of completing the CR programme in post CABG patients accounting for factors identified in previous studies that might affect the patient's completion of his/her programme. These factors included age, body mass index (BMI), civil status, employment status, ethnicity, total number of comorbidities, the presence of diabetes, physical activity level, depression and anxiety levels, smoking status and attending an education programme.
Result: A total of 1303 CABG patients (66.7 AE 9.2 years, 83% male) ranging from 32 to 96 years were involved in this study. Male patients tended to be significantly younger compared to females (66 AE9 Vs 69AE9, p> 0.001). Overall, 87% of the participants (79% of females and 88% of males) completed their programme. The male patients were 70% more likely to complete their programme compared to female patients (OR 1.7, 95% CI: 1.43-2.61). Conclusion: Post CABG female patients are less likely to complete their CR programme. Therefore, CR should be tailored to recruit younger female patients and encourage all patients to complete their programme in order to gain the desired benefits of CR. 
implantation (LVAD).
Results: All patients could complete the rehabilitation program with no complications related to the tailored exercise training program. At follow up primary outcome occurred in 9 patients. Compared to alive at follow up, these patients could tolerate lower training workload, had lover 6MWT performance at admission and discharge, had worse renal failure and NT-proBNP dismission both at admission and discharge (Table) Conclusion:in patients with RDEFP and severe left ventricular dysfunction after a recent acute heart failure EBCR is feasible and safe; exercise workload tolerance and submaximal exercise capacity could help to predict outcome aside to NT-proBNP.
ALL (20) In countries such as Japan, where has an aging society and few births, there is a large population of elderly patients with frailty who requires repetitive hospitalization due to various reasons. Since April 2013, Niigataminami Hospital has been working on the "AIDE-PRO: Ambulatory Independent Discharge for Elderly PROgram". This is a new rehabilitation for elderly patients with physical frailty (over 65 years-old and short physical performance battery (SPPB) score less than 12 points), aims to recover independent gait and achieve ambulatory hospital discharge. It consists of four domains: systemic muscle stretching, lower limb muscle strengthening, balance training using one leg standing and/or tandem standing and walking, and endurance exercise using ergometers and/or effort walking. AIDE-PRO rehabilitation significantly improved SPPB, lower limb muscle strength, static and dynamic balance, walking speed and six-minute walk distance (SMWD). However, the relationship between the physical assessment after AIDE-PRO rehabilitation and one-year prognosis has been not clear so far. Purpose: We investigated the relationship between ten-meter effort walking speed (TMEWS) after AIDE-PRO rehabilitation and 1-year prognosis. Subjects and Methods: 141 patients took part in AIDE-PRO and discharged on independent gait from April 2013 to September 2016. We could follow up 84 patients of 99 who had past 1 year after discharge. We searched retrospectively 60 octogenarian patients. Their average age was 85.4 years old and consisted of 26 men and 34 women. Ratio of Muscle strength Sarcopenia was 86.5 %. We assessed the various physical performance measures of baseline and after AIDE-PRO rehabilitation, and followed up for one year. And we investigated their prognosis (dead or alive, causes of death) using the medical records and telephone. Results: After 33 days of rehabilitation, isometric knee extension muscle strength, functional reach test, one leg standing time and TMEWS values improved significantly from 29 % to 35 %, 24 cm to 25 cm, 6 s to 9 s, and 0.75 m/s to 0.98 m/s, respectively. Total score, balance test, gait speed test, and chair stand test scores of the SPPB significantly improved from 7.1 to 9.3, 2.9 to 3.6, 2.2 to 3.0, and 2.0 to 2.8, respectively. SMWD improved from 230 m to 278 m. One year survival rate after discharge was 86.7 % and 8 patients died. Their causes of death were 2 respiratory disease, 2 malignant tumor, 1 heart failure, 1 renal failure, 1 ileus and 1 multiple organ failure. There was a significant difference of the survival rate between the group of TMEWS!0.65 m/s and of TMEWS<0.65 m/s (90.6 %, 57.4 %. p=0.01).
Conclusion:
In frail octogenarian, TMEWS after AIDE-PRO rehabilitation is a strong prognostic predictor after one year of the discharge.
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Abstracts S151 Moreover, in addition to the aerobic capacity indicated by peak O2 consumption, other parameters of CPET have proven useful for diagnostic purposes, such as the peak VE/ VCO2 ratio or ventilatory efficiency. Since in elderly patients with cronic heart failure the functional impairment often is a combination of the effects of aging with those of disease, the relationship between symptoms, i.e. the NYHA class, ventricular pump function and aerobic performance is sometimes difficult to estabilish. Materials and Methods: In 60 elderly with systolic heart failure (73+3 years, 45 male, LV EF 30+6 %), we correlated symptoms (i.e. NYHA class) with [1] degree of functional mitral regurgitation (FMR) determined by C-D Echo; [2] degree of left ventricular diastolic dysfunction, measured by Doppler analysis of transmitralic and pulmonary veins flow; [3] VO2, e VE/ VCO2 at peak exercise at CPET. Results: In all patients, NYHA class was only weakly related with EF and peakVO2, with wide overlap of individual values among patients with different NYHA class. Instead, we observed a tight relationship between NYHA class, FMR degree, and severity of diastolic dysfunction and VE/VCO2 ratio at peak exercise (p<0.001), with a more evident partition among patients in different NYHA classes. Conclusions: In elderly cronic heart failure patients, the reduced effort tolerance expressed by the NYHA classification is only weakly associated with reduced aerobic capacity and pump function, but rather is related with the presence of mitral regurgitation, left ventricular diastolic dysfunction, and a poor ventilatory efficiency during exercise. Topic: Exercise testing Introduction: With more than 15000 patients implanted worldwide and with a survival rate of 80% at 1-year and 59% at 5-years; LVAD-implantation is a strategy in management of HF patients refractory to other treatment. Method: In our hospital, between June-2011 and October-2016, 70 patients were implanted with a LVAD-device (HeartWare Õ ) as a 'bridge to transplant' indication. Patients clinically stables, underwent a cardiopulmonary-exercise-test (CPET) at 6-weeks, 6-months and 1-year post implantation. A CPET was made then every year. During maximal CPETs; VO2, VCO2, Ve, LVAD-device parameters and derived parameters (VEO2, VECO2, Ve/VCO2 slope. . .) are measured. Patients are all initiated to inpatient cardiac-rehabilitation. At hospital discharge, they are encouraged to take part to an ambulatory rehabilitation-program. Results: 33 patients did a CPET at 6-months post-implantation. Peak workload was 76+/-35 watts, which corresponds to 45% of predicted values (PV). Peak VO2 was 53% of PV, i.e. 15.6ml/kg/min. Ve/VCO2 slope was 38 with a peak RER of 1.20. 14 patients out of 33 took part to an outpatient rehabilitation program. The 19 left were not rehabilitated for reasons other than medical. For a same RER, exercise capacity of rehabilitated patients is clearly higher (102 W versus 67; 18,8ml/Kg.min of VO2 versus 13,5; Ve/VCO2 slope 36 versus 40). As LVAD-device parameters were quite similar for the two groups, the differences in xercise capacity can be partially explained by the peripheral compartment. In order to show postimplantation exercise capacity evolution, we confronted results for the 2 groups at 6 weeks and 6 months post-implantation. Rehab-group increases its load by 64% versus 27%; peak VO2 (ml/Kg.min) increases by 32% versus 2%. Ve/VCO2 slope shows a 3points decrease in the rehab-group, while in contrast it remains stable for the second group. Among the small population who underwent outpatient-rehab (n=14), we were able to highlight a pulsatile flow in 7 patients out of 14. For a same peak RER, patients presenting a pulsatile flow have a higher maximal load capacity (92W versus 55), a better Ve/VCO2 slope (37 versus 54) and they are younger than the 7 patients who did not present a pulsatile flow (45 years versus 62). At this stage, these findings are just observational data and they need to be confirmed by a study including a larger population. Conclusion: Rehab is an integral part in the treatment of patients with a LVAD. Unfortunately, only 50% of the patient follows a rehab-program, essentially during their hospital stay. Less than 20% of them are proposed to ambulatory-rehab. For some of our trained patient, rehabilitation enables a near normalization of exercise capacity. Besides rehab, the ability to generate a pulsatile flow allows greater exercise loads. Nevertheless it is important to highlight that all patients presenting a pulsatile flow belonged to the rehab group! P Topic: Exercise testing Background: Identification of ventilation-, metabolic-and cardiac thresholds during maximal cardiopulmonary exercise tests (CPET) in Coronary artery disease (CAD) is a challenge. Furthermore name giving in literature of these different thresholds often leads to a Babylonian confusion of tongues. Thanks to this confusion quite a lot of misunderstanding occurs when using threshold-derived data in prescribing effective exercise intensities. Therefore correct threshold identification is crucial to allow safe and effective exercise training in these patients. Purpose: 10 different methods for the identification of different thresholds are compared with the gold standard being the respiratory compensation point (RCP) on lactate accumulation. Oxygen consumption (VO2) heart rate (HR) and workload (W) at RCP were compared to VO2, HR and W as determined by the heart rate turning point (HRTP), the V-slope method of Wasserman (V-slope), the ventilation thresholds (VT1 and VT2), the respiratory quotient of 1 (RQ1), the fixed lactate thresholds at 2 and 4 mmol/l, the first (LTP1) and second lactate turning point (LTP2) as determined by R-project multiple linear regression or as determined by Keul. In addition we examined whether these methods relate differently in subgroups of patients with CAD, in particular patients with a basal endurance profile (EP) versus those with a more resistance profile (RP). Results: 42 Patients with CAD (58.1 AE 9.2 years, VO2peak of 24.2 AE 6.4 ml/kg/min) had a normal (87% AE 23% of the predicted VO2peak and 99% AE 21% of the predicted maximal W) maximal CPET (RQpeak of 1.3 AE 0.1 and maximal lactate of 8.3 AE 2.2 mmol/l). VO2, HR and W at lactate thresholds at 4 mmol/l fixed, at LTP2 by linear regression or as determined by Keul were not different from the same parameters at the RCP in the total population. HR at HRTP however was significantly lower while VO2 and W were the same at RCP. VO2, HR and W at V-slope, at 2 mmol/l fixed and at RQ1 were equal but significantly lower than at RCP in the total group. When comparing the EP subgroup RP the most striking finding was that VO2, HR and W at RCP were the same at the lactate threshold of 4mmol/L and LTPT2 in the RP subgroup but preceded RCP significantly in the EP subgroup. Conclusions The V-slope method of Wasserman, the 2mmol/L threshold and RQ1 precede the occurrence of the RCP. VT1 and LTPT1 occur significantly earlier than V-slope. The lactate thresholds based on fixed 4 mmol/l, LTP2 and Keul are comparable with the RCP threshold in the total population. HR at HRTP is lower than HR at RCP and thus generating a lower calculated training HR. In CAD patients with an EP the LTPT2 precedes the RCP, in patients with a RP however, the LTPT2 is the same as RCP. Training HR based on LTPT2 will be lower than the ones calculated based on RCP. have started to include specific programs for these patients. The aim of this study is to quantify, by a stress treadmill test with measurement of oxygen consumption (CEPT), the impact of the CRP in patients with SLVD and poor functional class. Methods: A single-center prospective study including 15 patients with SLVD that attended to the CRP of La Paz University Hospital. Educational sessions and exercise supervised sessions (one and two per week respectively) were implemented during a mean duration of 8 weeks. Improvement in functional class was analyzed by CEPT at the beginning and at the discharge of the CRP. Results: The mean age of patients was 57.9 years and 80% were male. The baseline characteristics of the patients are summarized in Table 1 . All patients had severe systolic dysfunction (mean LVEF 24.7%) and ischemic etiology was the most frequent. At the beginning of the CRP the mean oxygen consumption peak was low (15.2 mL/kg/min) and other altered parameters associated with poor cardiovascular prognosis were described (average 38.6% VE/ VCO2 slope and flattened curve of 02 pulse in 40% of patients). After an 8-week program of CR systolic function improved mildly (mean LVEF at discharge 30.4%) as well as the time of exercise. CEPT parameters differed slightly from the baseline test with no many improvements registered at discharge. However the time to reach the anaerobic threshold improved significantly (mean baseline AT 3:42 versus mean discharge AT 4:44), which was associated with a marked improvement in functional capacity perceived by patients. It is important to note that the CRP was safe since no major complications were observed. Conclusions: CRP for patients with SLVD can enhance their functional capacity that associates an improvement in quality of life. This improvement quantified by CEPT is mainly based on the delay to reach the AT during exercise. University of Greifswald, Greifswald, Germany Topic: Exercise testing Introduction: Peak oxygen uptake (VO2peak) is commonly used to determine cardiopulmonary fitness (CPF). Values are usually indexed by total body weight (TBW) to compare measurements of different individuals. This approach may lead to misinterpretation, particularly in obese subjects. We investigated the normalization of VO2peak by different anthropometric and body composition markers. Methods: Combined data of 3,848 subjects (1,914 women), aged 20-90 years, from two independent cohorts of the population-based Study of Health in Pomerania (SHIP-2 and SHIP-TREND) cohort were analyzed. VO2peak was assessed by cardiopulmonary exercise testing. Body cell mass (BCM), fat-free mass (FFM) and fat mass (FM) were determined by bioelectrical impedance analysis. The suitability of the different markers as a normalization variable was evaluated by taking into account correlation coefficients (r) and intercept (a-coefficient) values from linear regression models. A combination of high r and low a values was considered as preferable for normalization purposes. Results: BCM was the best normalization variable, evident by the strongest correlation with VO2peak (r=0.72) in combination with a small intercept (a-coefficient=63.3 ml/min; 95%-confidence interval [CI] 3.48-123 ml/min; p=0.038). FFM was the second best normalization variable (r=0.63, a-coefficient=19.6 ml/min; 95%-CI -57.9-97.0 ml/min; p=0.621). Interestingly, a much weaker correlation and a markedly higher intercept was found for TBW (r=0.42, a-coefficient=579 ml/min; 95%-CI 483-675 ml/min; p<0.001). Likewise, FM was identified as a poor normalization variable (r=0.10; a-coefficient=2133 ml/min; 95%-CI 2074-2191 ml/min; p<0.001). Sex-stratified analyses confirmed the above order of the different variables as normalization variables. Conclusions: BCM might be the most appropriate marker for the normalization of VO2peak when comparing CPF between subjects with different body sizes. FFM would also be a suitable marker. On the other hand, using TBW, a commonly embloyed variable for normalization, might result in false interpretations.
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The role of the inspiratory muscle weakness in functional capacity of hemodialysis patients patients usually present with muscle atrophy and reduction of exercise capacity. The strength of the inspiratory muscles may also be affected, however, the influence of the inspiratory muscle weakness (IMW) on functional capacity (FC) of hemodialysis patients is unknown. Objective: To verify the value of the IMW on FC of ESRD patients undergoing hemodialysis. Methods: Sixty-five ESRD patients (67.7% males) with 48.2 (44.5 51.9) years on hemodialysis treatment for more than six months, without contraindications for exercise testing, were evaluated in different dialytic days. The inspiratory muscle strength was assessed from residual volume by analogic vacuum manometer. The highest value of three valid measurements was used and IMW was defined as maximal inspiratory pressure (MIP) less than 70% of predicted value. The FC was evaluated by Incremental Shuttle Walk test (ISWT). Low FC was defined as VO2peak, indirectly measured by ISWT, less than 16 mL.kg.min. Statistical analysis were performed by logistic regression, adjusted by age, sex, body index mass (BMI), presence of diabetes and hemoglobin level. Receiver-operating characteristic (ROC) curve was used to determine the sensitivity and specificity for different cutoff values of the MIP for identifying IMW and low FC. Results: The prevalence of IMW and low CF was 24.6% and 41.5%, respectively. By univariate logistic regression, IMW was associated with low FC (OR=4.5; p=0.0015). In the multivariate analysis, IMW remained as an independent predictor of low FC (OR=5.7; p=0.048). Age and the presence of diabetes were also independent predictors. ROC curves showed that the cutoff of 82cmH2O of the MIP has a sensitivity of 73.5% and specificity of 93.7% to detect normal inspiratory strength (AUC=0.94) and 76.3% and 70.4% of sensitivity and specificity, respectively, to detect normal FC (AUC=0.76). Conclusions: The IMW is associated with low FC in hemodialysis patients. In the clinical practice, the evaluation of MIP can help in the stratification of patients eligible to perform functional evaluation. .4 mmHg) has completed the follow-up measurements in the IHG (n=18), AEG, n=17 and in CO (n=13). Participants included in both interventions (IHG and AEG) performed the exercises in the home environment and were monitored from a distance. The IHG performed daily 4x2 minutes sustained grips at 30% of maximal volitional contraction with one minute rest between sets using a standardized device. Participants randomized to AEG were advised to perform at least 150 minutes per week of moderate intensity aerobic exercise (60-70% reserve heart rate) using a heart rate monitor. Both exercise training groups received once a week individual coaching by internet, which was based on measured heart rate data or handgrip data that were shared through an online website. Outcome measures were assessed at baseline and after eight weeks. Primary outcomes were office and ambulatory blood pressure; secondary outcomes included peak exercise capacity, peak isometric handgrip strength and anthropometrics characteristics. Results: After eight weeks of training, exercise capacity was higher in the AEG (300.5 (-132 877) ml/min), which was significantly different compared to the CO (p<0.01). As we can see in the Figure 1B , both IHG and AEG reduced office DBP, with a significant difference when compared to control group (p=0.02 and p=0.004, respectively). Daytime SBP and DBP ( Figure 1C and 1D Topic: Exercise training Introduction: Patients after coronary artery bypass graft surgery (CABG) are at high risk of cardiovascular and arrhythmic events. QT dispersion (QTd) is a measure of inhomogeneous repolarization of myocardium and is used as an indicator of arrhythmogenicity. Abnormally high QTd has been correlated with risk of cardiac death in coronary patients. Purpose: The aim of this study was to establish the influence of short-term exercise training and beta blockers on QT dispersion and DP in patients after CABG with hyperkinetic state. Methods: The study involved 135 patients after CABG with hyperkinetic state, in the sinus rhythm without AV blocks or branch blocks. Average age of patients was 56.7 years. Patients were randomly divided into the physical training group (TG: 109 patients) and control group (non-training group: 26 patients). In all subjects exercise test on treadmill according to Bruce protocol were performed. TG patients increased doses of beta blockers and are involved in rehabilitation treatment for three weeks. TG patients were instructed to follow a training program using the bicycle ergometer (10 min, 2 times a day) and walking. From standard ECG corrected QT dispersion (QTdc) was calculated. Results: After three days, we have found significant reduction of heart rate from 87.1 AE 5.8 to 75.9 AE 5.5 beats/min (p<0.001), of systolic blood pressure from 148.5 AE 12.7 to 142.2 AE 9.3 mmHg (p<0.001), of diastolic blood pressure from 90.3 AE 6.9 to 85.9 AE 4.9 mmHg (p<0.001) and of DP from 13102.3 AE 797.8 to 12287.6 AE 633.6 beat/min x mmHg (p<0.001) in the TG. After three weeks, we have found significant reduction of QTdc from 54.5 AE 16.5 to 47.8 AE 14.7 ms (p<0.005) in the TG. Also, in the TG, we have found significant reduction of heart rate from 87.1 AE 5.8 to 69.9 AE 4.9 beats/min (p<0.001), of systolic blood pressure from 148.5 AE 12.7 to 136.3 AE 6.7 mmHg (p<0.001), of diastolic blood pressure from 90.3 AE 6.9 to 82.7 AE 3.8 mmHg (p<0.001) and of DP from 13102.3 AE 797.8 to 10912.2 AE 602.4 beat/min x mmHg (p<0.001). After three weeks, TG patients in the exercise test reached a significantly longer time (8.6 AE 2.8 v.s. 5.3 AE 2.2 min (p<0.001). In contrast, the non-training group showed no significant changes. Conclusions: The study showed that short-term exercise training and beta blockers have favourable effects on QT dispersion and DP and lead to a significant increase in physical working capacity in patients after CABG with hyperkinetic state. Beta blockers are enabled to properly implement and improve the program of physical training in study patients. Oslo University Hospital, Oslo, Norway Topic: Exercise training Exercise capacity is a strong predictor of survival in patients with and without coronary artery disease. Based on earlier observational studies, it appears that exercise based cardiac rehabilitation (CR) programs which gives at least 3.5 ml/kg/min improvements in VO2peak are beneficial. Long-term results on VO2peak after CR are rare. Purpose: To evaluate long-term outcome of a 12-week outpatient CR in a specialized primary care clinic in Oslo. A total of 164 consecutive patients (80 after acute coronary syndrome, 55 after coronary artery bypass graft and 29 after cardiac valve or aortic surgery) attending a 12-week high-intensity group-based CR program (the Norwegian Ullevaal model). At entry, end, and one year after completion of the program patients were evaluated with a cardiopulmonary exercise test (VO2peak), weight, body mass index, blood pressure, self-reported exercise habits and HRQoL (the COOP-WONCA questionnaire). Results: Long-term outcomes are available for 104 patients (63%). Mean age was 55 AE 9 years, 86,5 % were men. VO2peak improved significant from program entry (32,6 AE7,7 ml/kg/min) to program end (36,7 AE 8,9 ml/kg/min) (p<0.001) and improved further at follow up (37,5 AE 9,4 ml/kg/min) (p<0,002). COOP-WONCA were significant improved in all domains (p<0.001) in adittion to a clinical significant improvement in the domains;"physical improvement" and "change in health" from entry to one year after intervention. It was, however, a ceiling effect of the questionnaire regarding daily activities and social activities. Conclusion: One year after completion of outpatient exercisebased CR with the Norwegian Ullevaal model, the patients still exercised (mean 2.4AE1,2 times per week) and had improved or maintained their VO2peak and HRQoL.
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